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X)2.% ^^ AERONAUTICS. 

"POR several years, the inventor has been studying the 
problem of Aeronautics — how to navigate the air, and 
has discovered a new theory, endorsed by eminent scientists, 
by which that result can be accomplished. 

The lirst notice of his invention was given at St. Louis, 
Mo., April 8, 1884, at a public conference given by the in- 
ventor at Bomberger's Hall, and reported by the • Qlohe 
Democrat. 

The new system of ballooning by means of a partial 
vacuum will overcome all the difficulties heretofore experi- 
enced by aeronauts, and from experiments made by the 
author on a small scale, he confidently states that success- 
is assured. 

It is hoped that, after a perusal of this pamphlet, the sub- 
ject of navigating the air, when mentioned, will no longer be 
met with a smile; and the author is sure that if the reader 
carefully notes that the statements which follow are those of 
well-known principles, and their application leads naturally 
to the inconvertible truth of what he has termed the ^'vacuum 
theory," he will be ready to admit that the successful naviga- 
tion of the air is but a question of mechanics. 

A. DB Bausset, M.D., 
Chicago, August, 1887. 236 State Street. 

Note. — This pamphlet is published under the auspices of \ 
The Transcontinental Aerial Navigation Company of Chi- 
cago, duly incorporated under the laws of the State of BUnois^ 
February 18, 1886. 
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AERIAL NAVIGATION. 3 



VACUUM THEORY. 

PBINCIPIiES. 

1. A body immersed in water, if lighter than the same 
bulk of water, will rise to the surface. 

2. A body in the air, if lighter than the same bulk of air, 
will rise in it. 

APriilCATIONS. 

Balloons filled with hydrogen rise in the air, because hydro- 
gen is about fifteen times lighter than air, and hence the 
hydrogen in a balloon is but 1*15 the weight of the same 
volume of air. 

The difference between the weight of hydrogen and an 
equal volume of air is the ascensional force of hydrogen. 

This ascensional force is sufficient to lift the heavy silk 
balloon together with a car, ballast, and passengers. 

A cubic yard of air weighs - - - 
A cubic yard of hydrogen weighs about 
The hydrogen in a balloon 10 yards in 

diameter would weigh - - - 
The same volume of air would weigh 
The ascensional force of the hydrogen 

in that balloon would be - - 1282.15 " 

That is, if the weight of the balloon, apparatus, car, and 
passengers did not weigh more than 1282.15 lbs. the balloon 
would float in the air. 

But the hydrogen in that balloon weighs nearly 100 pounds. 
Suppose instead of hydrogen, we have a vacuum, do we not 
increase the ascensional force by an amount equal to the 
weight of hydrogen ? Certainly. 

Hydrogen in balloons serves two purposes: 

1. It occupies the volume of the balloon with a gas 1-15 
the weight of the air. 

2. Being very expansive, .it resists the pressure ot t3;^<^ 
outside air. 
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4 AERIAL NAVIGATION. 

PBOPOSITION. 

If an envelope could be found of less weight than the 
volume of air withdrawn and at the same time stroog enough 
to resist the pressure of the outside air, when a vacuum was 
produced by the withdrawal of the inside air the object would 
float in the air. 

Steel plates 1-44 of an inch in thickness have been tested 
and have been proved capable of sustaining a pressure double 
that of the atmosphere. 

A cylinder 46 yards in diameter, ending in cones, with a 
total length of 218 yards, if made of this steel will weigh 
260,680.66 pounds. The volume of air contained in it weighs 
719,707.23 pounds. Giving an ascensional force of 459,026.57 
pounds if the vacuum were complete. 

If only half of the air is exhausted there will still be a very 
great ascensional force obtained. 

See Principles of Physics by Archimedes, Pascal, Mariotte, 
Torricelli, Laplace, etc. 

Now, I would ask you — 

1st. Given a body floating in air, as wood floats in water, 
is it not a question of mechanics alone as to how such body 
can be moved backward and forward and be guided in any 
direction? 

2d. With the electric motor and the compound exhaust 
screw, does it seem an impossibility? 

3d. Is it not worth while to make trial of a scheme which, 
if successful, would revolutionize transportation? 

4th. Would not the holder of a patent Riving him the 
monopoly of such a means of transportation command the 
wealth of the world? 

These are plain practical questions, without sentiment. I 
will only say further that I have made a study of this subject 
for years. I have planned the construction and equipment 
of a complete Air- Ship, of the dimensions above named, and 
have provided, I believe, for every contingency. 



AERIAL NAVIGATION. 5 

[From the Chicago Tribune, August, 1884.] 

NAVIGATING THE AIR. 

An Inventor who Thinks he has ISolved the Problem. 

Dr. A. de Bausset of this city, who has been for seyeral 
years past at work on the problem of aerial navigation, claims 
to have discovered the true method of obviating all the graver 
difficulties which have hitherto been encountered. His plan 
is not entirely new in principle, but some of its features are 
decidedly novel. He proposes to dispense with inflation, and 
meet the case as a bird does, with a structure that is heavier 
than the volume of air it displaces; byit furnished with motor 
power which will enable the party in char^^e to rise and then 
move in any desired direction. The obstacle that has hitherto 
stood in the way of this is the weight of the machinery neces- 
sary to furnish the power required. Dr. de Bausset proposes 
to use electricity as a motor, and has calculated the strength 
and weight of all the material wanted in a machine of mam- 
moth size which will carry 180 passengers or their equivalent 
in tons, besides itself, with an initial speed of fifteen to twenty 
miles per hour near the earth's surface, and forty -five to sixty 
miles per hour at a proposed altitude of 80C0 to 12,000 feet. 
He claims that this can be accomplished by the employment 
of dynamo- electric motors, which will rotate twelve helices 
(screws), and displace 300,000 cubic feet of air per minute. 
The structure to be employed consists of a cylinder with a 
cone at e&ch end. This would carry the motors enclosed in 
a suspended ship- car of 174 feet in length. 

The rising and landing are both provided for, the latter, it 
is claimed, being surrounded with every provision for abso- 
lute safety. The whole structure is to be of metal. 

Chicago Tribune Office, Oct. 5, 1885. 
To Whom it Mat Concern: 

The subjoined notice of a plan of aerial navigation pro- 
posed by Dr. A. de Bausset, was written by me a few weeks 
ago, and published in the CMcaeo TTxbuiie '«'\>Osiq^\. Ocscy^. 
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I regarded it as a legitimate piece of news and as possibly the 
announcement of an idea that is destined to revolutionize our 
methods of traveling from one point to another on the earth's 
surface. 

I have given considerable attention to the subject of aerial 
navigation from my youth up, and have watched with much 
interest the numerous attempts that have been made to travel 
throuj^h the air. I have long been satisfied that the problem 
can not be solved for practical uses by the method of infla- 
tion, which is the one hitherto depended on for the success 
that has been so far achieved. I am convinced that if it be 
solved at all it must be by some such means as are proposed 
by Dr. de Bausset, and think it very probable that his idea is 
the one that will furnish the key to its ultimate solution. As 
a mathematician I can testify that it is within the limits of 
possibility, and that the only difficulties in the way are of a 
mechanical character, like those which attend the efforts to 
make larger cannon and more powerful telescopes. I am not 
prepared to say that Dr. de Bausset has struck upon the plan 
which will overcome all the difficulties that lie in* the way; but 
be appears to me to be on the right track, and I think his 
method is well worthy of being tested practically. The chief 
difficulty, as it seems to me, is not with the motor part of it, 
but with that feature which involves resistance to atmospheric 
pressure on so large a scale. This once settled by experiment 
the rest is comparatively easy. The question I refer to as the 
vital one can only be answered by actual trial, and I think the 
chances of success are great enough to warrant the expendi- 
ture of a little money in testing it. E, Golbebt. 

[From the Chicago Tribtine, Dec. 6, 1886.] 

BALLOONING. 

Causes which have kept it at a Standstill fob a Centuby— 
A Chicago Inventob thinks he has Submounted most op 
the Difficulties— Electbic Motobs to be Used in Tbav- 
EBsiNG the Aib— Novel Ideas. 

The science of baHooninc; is a moderately old one, dating 
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from Jane 5, 1782, when the Montgolfier brothers sent up 
their first balloon. Since that time very little advance has 
been made in the knowledge of controlling the movements of 
a balloon; thongh it has been applied to several purposes 
which were not at that time dreamed of. It is well known 
that the principle of the present-day balloon is a huge bag of 
canvass or silk filled with hydrogen gas or carboreted hydro- 
gen, the latter being the most easily obtainable, since it can 
be got ready-made from the gas-mains in any large city. 
The difference between the weight of the balloon filled with 
this gas and the weight of the air which is displaced by the 
filled bag gives the ascensional power, which decreases with 
the distance that the balloon rises above the earth's sor&ice. 
The latter fact depends upon the well-known proposition that 
the density of our atmosphere decreases rather rapidly as we 
rise above the sea level, being about twice as great there as it 
is at an altitude of three and three-quarter miles. The great 
difficulty experienced by aeronauts has been not only in the 
lack of control for a balloon, but in the fact that the gas used 
changes its volume with the change in the density of the air 
outside, and also with the variations of temperature that are 
met with in the aerial voyage. To speak practically, it may 
be said that it is necessary to only partially fill the balloon to 
start with, because at a height of e^ few hundred yards the 
pressure of the external air becomes lessened enough to per- 
mit the contained gas to expand to the full volume permitted 
by the canvas sack or bag. As the balloon rises through 
different air strata it meets with changes not only of density 
but of temperature, and these make it necessary to alter the 
effective weight of the balloon by one of two methods. 

MEANS OF BEOUIiATION. 

When the gas has expanded too much a part of it can be 
let out by means of a valve operated by a cord from the 
basket beneath, and when the balloon is too heavy it can be 
lightened by throwing out sand or other material which is 
taken up as ballast. A few repetitiorka ot Vi^Wi ^t'^^'^'^'e. 
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practically exhaust the ability of the aeronant to continue his 
voyage, and it has to come to an end, even if there were not 
the additional fact that by the process known as endosmosis 
and exosmosis there is a continuous interchange through the 
fibre of the balloon between the air outside and the gas in- 
side, so that in the course of a few days at farthest, a filled 
and perfectly closed bag would become filled with atmos- 
pheric air, while the gas would have percolated out into the 
exterior atmosphere. 

Dr. A. de Bausset of this city, is at present adyocating a 
novel method for getting rid of all these difficulties except the 
first, and claims that his plan will make it comparatively easy 
to steer the machine at will, excepting where the strongest 
currents are encountered or in a gale of wind. He starts out 
with the idea that the bag or other vessel containing gas must 
be dispensed with, and proposes to make the envelope of 
metal, which will be about two- thirds exhausted of its air, 
and contain no other gas. This will give permanency of 
character to its contents, and the ability to control its move- 
ments he proposes to gain by the peculiarity of shape, being 
a cylinder with a cone at each end, and by making his motor 
apparatus furnish a large part of the ascensional force. His 
machine will be but little lighter than the air that it displaces, 
and the load will make it a little heavier. It is to be pro- 
pelled by electric motors, which can cause it to move in any 
required direction, including the upward. And it appears 
from what the doctor has to say on the subject that he expects ' 
the movement to be in a series of inclined planes up and 
down in the atmosphere, somewhat resembling the course of 
a ship at sea in tacking, except that the tacks of the balloon 
will be in a vertical plane instead of a horizontal one. 

THE PBOPOSED MACHINE. 

The Courier de Illinois has devoted a considerable part of 
its space in recent issues to a series of articles on this subject. 
The following exposition of the principle involved, as made 
by Dr. de Bausset, is extracted from its columns: 



AERYATi NAVIGATION. 9 

'*Th6 air is heavy (possesses weight), compressible and 
elastic. It forms an envelope of about sixty miles deep all 
around the earth. This is the thickness generally stated, but 
M. Liais found from his observations in the tropical zone, on 
the arc of twilic^ht and the limit of atmospheric polarization, 
that the atmosphere extends some 200 miles above the sur- 
face, and perhaps even a little more than that. This conclu- 
sion is supported by observations which others have made 
on the height at which aerolites become visible as a conse- 
quence of friction in passing tbroufi;h the atmosphere.' 

A MEASUBE OF PBESSUBE. 

" The air presses upon each square metre of the earth's 
surface with a force of about 10,330 kilograms (nearly fifteen 
pounds to the square inch), when the thermometer stands at 
centigrade zero and the barometer at 0.76 metre (about thirty 
inches). The human body presents about a metre and a half 
of surface (nearly eleven square feet), whence it follows that 
a medium-sized man at the sea level supports a pressure of 
some 15,500 kilograms (seventeen tons). It may seem at 
first sight that this weight should crush him, but his body 
resists the pressure by means of the fluid which it contains. 
The limbs experience no inconvenience in their movements 
because the air that is within us presses outward with the 
same force, the internal and exterior pressures being equal to 
each other. 

" Goxpparatively few people understand how and why a 
balloon weighing from one pound to a hundred tons is able 
to rise in the air. If the weight of the air be as above stated, 
then a cubic metre of air will weigh nearly 1.3 kilograms, or 
a quart weighs thirty- one grains, or thirteen cubic feet of air 
weigh very nearly one pound. Hence, if we take a hollow 
sphere of ten metres in diameter, each metre of its surface- 
weighing two kilograms (nearly thirty-three feet diameter and 
weight of surface seven and one- third ounces to the square 
foot), we shall have, translating the French measures into 
their English equivalents, the followin?^*. ^p\iet\cai\ ^xflfeaa^. 
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3383 feet ; weight, 1385 pounds ; Yolume, 18,280 cubic feet ; 
weight of air it displaces, 1492^ pounds ; atmospheric pres- 
sure on the surface, about 3575 tons; and the weight of the 
gas, which is fourteen times lighter than }tir, 103i pounds. 

" Taking the sum of the weights of the balloon and its fill- 
ing of hydrogen gas from the weight of the air that is dis- 
placed, gives an ascensional force of about four pounds. 
This is sufficient to lift the balloon a few feet above the 
surface, where it would meet a lesser air density. It would, 
of course, have no carrying power. 

" Suppose that instead of an aerostat constructed of canvas 
or silk, to which we are obliged to give a volume capable of 
displacing a quantity of air necessary to lift it from the sur- 
face of the earth, we construct our aerostat of metal, with 
the same diameter surface and volume, with the same super- 
ficial weight to permit a certain quantity of vacuum. Suppose 
we leave sixty-five cubic feet of air in the machine for the 
purpose of preventing a collapse, by aiding to resist the pres- 
sure from without, the difference will give us an ascensional 
force of very nearly eighty pounds. That is, if our balloon 
was constructed with the proportions above named, we could 
cause it to ascend like an arrow into the higher regions of the 
atmosphere. 

" It is not n ecessary that we should enter on further detail. 
y^e may say that a regard for the interests of the inventor 
forbids us to do so. But we should remark that the measure 
of essential force, as gauged against the weight of the aero- 
stat, only applies to a machine of ten metres, or about thirty- 
three feet in diameter. The difference between the force 

• 

above noted and that to be obtained from the gigantic dimen- 
sions which have formed the subject of study with the inven- 
tor and the immense motive force which he proposes to 
employ, must remain undescribed. Of the latter we will 
only say that it is calculated to displace nearly 300,000 cubic 
feet of air each minute, and permit him to attain a velocity 
of 120 miles per hour, with the weight of 200 persons or 
4beir equivalent, at an altittide ot ^bout four miles." 
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[From the Electrical Review, New York, July 17, 1886.] 
AN ELECTRICAL BALLOON. 

Dr. A. de Baoeset, who, as his name indicates, is a French 
gentleman, has invented— and is doinc: liis best to enlist capi- 
tal in his enterprise— a novel species of balloon in which the 
buoyant power will be superior to that of hydrogen. 

The Doctor's idea is, to say the least, original, so far as is 
known here, and consists in the use of a huge cylinder of 
steel plates, one-forty- fourth of an inch thick, arranged in 
several aic- tight compartments, with peculiar- shaped joint- 
ings, enabling the whole to withstand the requisite pressure 
from without. This cylinder is to be 654 feet in length, 
pointed at the extremities. The specific weight of the atmos- 
phere at sea level is two and two- third pounds per cubic yard. 
Allowing for the weight of the apparatus and its impedimenta 
and the use of only a partial vacuum, the inventor calculates 
on having a useful carrying capacity of 150 tons. 

Of course electricity is an essential part of the invention. 
£y means of a dynamo power he will exhaust the air from 
bis cylinder, proportioning this to his needs, rising and lower- 
ing through the atmosphere at will, and by means of his pro- 
peller-wheel, moving backward, forward, or side wise by a 
-simple and ingenious apparatus controlled by the. engineer in 
the car suspended below the huge cylinder, where the engine, 
dynamos^ and other necessary machinery will be placed. 



[From the Electrical World, New York, Nov. 6, 1886.] 

A NEW AIR-SnrP TO BE PROPELLED BY 

ELECTRICITY. 

Since economical systems of generating electricity have 
l>ecome known and the electric motor has undergone its 
recent improvements, tha art of ballooning has made rapid 
advances. The old method of obtaining ascensional force 
has, up to this time, been adhered to, but it is evident that if 
An envelope could be found of less ^e\g\i\. \.\iwi^<ei's^3cQSfift 
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of air withdrawn from it, and at the same time strong enough 
to withstand the pressure of the oatside atmosphere when a 
vacaum is prodaced by the withdrawal of the air contained 
within, the object would float in the atmosphere. 

It is upon this principle that Dr. A. de Bausset of Chicago 
has designed a vacuum air- ship. The proposed ship consists 
of a cylinder forty- six yards in diameter and ending in cones, 
with a total length of 218 yards. Its body will be made of 
steel plates one- forty- fourth of an inch in thickness, the 
whole weighing 260,680 pounds. The plates have been tested 
and proved capable of sustaining a pressure double that of 
the atmosphere. The volume of air contained in such an 
aero-plane would weigh 719,707 pounds. This would give 
an ascensional force of 459,026 pounds if the vacuum were 
complete. If only half the air were exhausted, there would 
still be a very great ascensional force obtained. 

The air- ship will be propelled by exhausting air- screws, 
capable of exhausting 300,000 cubic feet per minute, which, it 
is calculated, will propel the ship at the rate of seventy milea 
an hour. Power for driving the screws will be obtained from 
an electric motor, which receives current from auto-accumu- 
lators sufficient in number to give 100 horse- power. As the 
force calculated to propel the ship at the rate given above m 
only twenty- five horse-power, the remaining seventy-five will 
always be in reserve. 

In addition to the screws, pumps driven by electric motors 
are provided for exhausting the air from the aero- plane when 
that becomes necessarv. 

Dr. de Bausset is convinced of the practicability of hi& 
scheme, and claims that by this means the difficulties which 
have attended the handling of gas balloons will be completely 
removed. With its great ascensional force, the aero-plane 
will be capable of sustaining not only its complement of 
machinery, but in addition a large number of passengers and 
considerable freight. 
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[From the Inter Ocean, Chicago, Nov. 21. 1886.] 

A MAMMOTH AIR- SHIP. 
The Scheme of a Chicago Man for Nayigatino the Aib. 

Dr. A. de Bansset of this city is convinced of the practica- 
bility of a scheme to navigate the air in the manner portrayed 
by the accompanying cut. He is perfectiue his invention, 
and a company has already been formed to push the enter- 
prise. He claims that by his plan the difficulties which have 
attended the handlins; of gas balloons will be entirely re- 
nloved. With ascensional f orco greatly increased by his as 
yet untried invention, he believes that his air- ship will be 
capable of sustaining not only its complement of machinery, 
but in addition a large number of passengers and considera- 
ble freight. 




THE AIR- SHIP. 

The inventor departs from the old method of obtaining 
ascensional force by means of hydrogen, and proposes to 
get the desii'ed result by what he terms the vacuum theory*, 
not heretofore tried. In regard to this point, he argues that 
balloons filled with hydrogen rise in the air becawi&^li^^^^l^'^ 
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is about fifteen times lighter than the atmosphere, the gas 
beiDg but one-fifteenth of the same Yolume of air. The 
ascensional force is snificient to lift a silk balloon with its 
car, ballast, and passengers, for the force of such a balloon 
ten yards in diameter would be the difference between 94 
pounds, the weight of the gas, and 1376 pounds, the weight 
of the air displaced by it. The inventor proposes to increase 
the ascensional force by doing away with the hydrogen and 
its weight. Briefly, the yacuum air- ship consists of a steel 
cylinder 138 feet in diameter, ending in cones as shown in 
the cut, having a total length of 654 feet. Its body will be 
made of steel plates one-forty-fourth of an inch thick, which» 
with interior supports and braces, will weigh 260,680 pounds. 
The plates have been tested and proved capable of sustaining 
pressure double that of the atmosphere. The volume of air 
contained in the proposed cylinder would weigh 719,707 
pounds, giving an ascensional force, if the vacuum were 
complete, of 459,026 pounds. If only half the air be ex- 
hausted, there will still be a very great ascensional force 
obtained. 

The air- ship is to be propelled by air screws, capable of 
exhausting 300,000 cubic feet per minute, which it is calculated 
will propel the ship at the rate of seventy miles per hour. 
Power for driving the screws will be obtained from an ele(f- 
tric motor, which receives current from auto-accumulators 
sufficient in number to give 100 horse-power. As the force 
calculated to propel the ship is but twenty- five, the remaining 
seventy-five will be held in reserve. It is estimated that the^ 
exhausting air- screws above mentioned will give at least. 
240,000 cubic feet of air blowing against the atmosphere, 
which creates the propulsion desired. It is proposed to- 
travel at an altitude of four or five miles, above all atmos- 
pheric disturbances. 
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The above la merely a duKram xiviiig Boma idea of the 
fnteriot of the car. 1— eihanBting air-Borewa foe propnlaioo. 
2 — aleotrio mntots. S^thitty three cabins, i— ontside pioiii- 
euads or platfoim. 5— gt&Q^ Baloa. 
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[From the Chicago Herald, March 20, 1887.] 

MAMMOTH AIR- SHIPS. 

The Invention op a Chicago Man— How Db. A. db Bausset 
Pboposes to Navigate t^e Air and Annihilate Space- 
Vacuum iNSTFJLD OP Hydrogen Gas— A Big Steel Balloon 
— Intebbsting Scheme. 

Above the entitince to the hallway at 236 State Street is a 
gilt sign readiDg " Transcontinental Aerial Navigation Com- 
pany.'' In a pleasant office upstairs, its door bearing; the 
Bame words, is found a short, round-headed Frenchman who 
answers to the name of Dr. A. de Bausset, president of the 
Aerial. He is a keen- eyed, energetic little man, who puffs 
at innumerable cigarettes placed one after another in a long 
amber holder, the while talkiDg most rapidly in a language 
which is imperfect English with a full French pronunciation. 
Dr. de Bausset is the inventor of the aero-plane, as he calls 
it, which the Transcontinental Aerial Navigation Company 
was organized to build and operate. He believes in this aero- 
plane and in his ability to pilot it from State Street to the 
Champs Elysees without touching land or water en route as 
much as he believes in his own existence. " It ees no longaire 
an expariment," he exclaims; " it ees a fact. It rise in ze air, 
puff — away,*' and the Doctor, rising to his &et, indicates with 
a sweep of his band toward the ceiling how bis pet aero- plane 
is to wing its way into the azure whenever it gets a chance. 
Dr. de Bausset is no idle dreamer. He is a man of scientific 
attainments and of thorough familiarity with the laws of 
physics. So great are his knowledge and his enthusiasm, 
that all friends and inquirers become inoculated with bis 
confidence, and already, even though the machiue is not built, 
feel themselves flying through space — soaring into the clouds 
and opulence. 

There is no air- ship as yet, but Dr. de Bausset purposes " 

building one — a big one — ^no less than 654 feet long and 144 

feet in diameter. It will be a cone-shaped ship, as shown in 

the engraving printed herewith, and made of steel. An air- 

sbip made of steel ? Yes, a steel boAloon. In this the in- 
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Ten tor makes a radical departure from the old methods of 
Isalloon- making. AU balloons constructed heretofore have 
been of silk or some fabric ased as a substitute therefor, and 
in&ited with hydrogen gas or common illuminating gas. Dr. 
de Bausset will use neither silk nor gas. In this he makes 
another almost startling departure from the time-honored 
method. Though the principles of ballooning are pretty 
generally understood, it will be advantageous to restate them 
here« Pure hydrogen gas being only one- fourteenth as heavy 
«s air, it follows that a vessel filled with hydrogen will rise 
from the earth if the weight of the vessel itself is not as great 
as that of the air displaced by the gas. Of course it is essen- 
tial that the material of which the balloon is constructed shall 
be of light weight, as 13 feet of cubic feet of air weigh only 
a pound, and it must be a light material, indeed, which can 
oompass 13 cubic feet with a weight of less than 1 pound in 
itself. 

Instead of hydrogen gas (as a matter of fact aeronauts 
rarely use hydrogen, but coal gas, three or four times as 
heavy as pure hydrogen). Dr. de Bausset will use— nothing. 
Simply a vacuum, which is lighter even than pure hydrogen. 
It seems queer that no one ever thought of that before. 
How simple! If hydrogen is only -^ the weight of air, and 
^oal-gas only i, why use either, when by simply pumping out 
the air a vacuum may be produced, with no weight at all to 
'Carry, except that of the vessel and its attachments. 

Perhaps some one did think of this years and years ago. 
But whoever thought of it must also have had in mind the 
physical axiom that nature abhors a vacuum. Nature does 
abhor a vacuum, and if an experimenter were to pump all the 
-air out of a silk balloon he would have left on his hands 
n othing but a rag as flat as a pancake. More than that, if his 
balloon were constructed of wood, in the best style known to 
the carpenter's art, nature's abhorrence of that vjicuum would 
lead her into a display of her power that would surely crush 
the box. It has been calculated that not even a common 
Saratoga trunk could withstand thealmoB.^\i'bi\<^\»\^^'^^^^'^^^(^Si^ 
2 
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wonld rash npon it if it were made air-tigbt and the air all 
pumped ont A most powerfal thing this atmospheric pres- 
sore ? Tes, indeed. Upon a trunk 3 feet loner, 2 feet wide^ 
and 2 high, the pressure is how much, do you think ? Only 
about 35 tons; and it would take a baggage-smasher-proof 
trunk to withstand such a pressure as that, with a vacuum 
inside of it Tou may not know it, dear reader, but the pres- 
sure upon your body, if you are of average size, is no less 
than 17 tons. If it were not for the air and other fluids with- 
in you this pressure would be found decidedly uncomfortable. 
It would be worse than getting " pinched " by the police. If 
you want to get an idea of how it would feel to have a vacuum 
within you fall downstairs sometime when in an experimental 
mood, or go and ask some amateur S alii van to knock the 
breath out of you. The vacuum thus prodacsd will be only 
partial, and merely for a fraction of a second at that, but it 
will be quite sufficient, both in extent and duration, for your 
satisfoction. 

What has this to do with Dr. de Bausset's aerostat ? A 
good dea]. It is this atmospheric pressure that the ioveator 
has principally to contend with. The use of a vacuum for 
acquiring buo3^ncy (i. e., displacement of air) possesses 
many advantages to the aeronaut. , It is cheap; it is easily 
produced; it is not liable to be affected by changes in tbf 
density or temperature of the atmosphere as the balloon rise 
from earth as gas is; and finally, and best of all, with a pan? 
in his car and a valve-line in his hand the navigator con' 
have at command, even when a mile or two up, the means 
increasing or diminishing the density of the air within 
ship, and, consequently, its buoyancy or ascensional t 
dency. Should he desire to rise higher, pump out a ^ 
air; descend lower, allow a little air to rush in. Bat 
awful atmospheric pressure-7-nature's abhorrence of a ^ 
um. How is this danger to be provided against ? 

Dr. de Bausset says he can build his air- ship of steel 
80 thin as to weigh less in the agp^regate than the af 
placed and yet strong enough to withstand the pressar 
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'Without. These plates, of which he has yarions samples in 
his office, are only ^ of an inch in thickness, and have been 
found by test to be able to withstand double atmospheric 
pressure. But Dr. de Bausset does^ot intend using a com- 
plete vacuum; he calculates that a vacuum of three- fourths 
or one-half exhaustion will better answer his purpose, and 
that the air remaining within the chamber will assist in resist- 
ing the pressure from without. 

This is the way he figures it out for his big aero- plane : 
Weight of steel, 8^ pounds the square yard; number of yards 
in the surface of the ship (654 feet long by 144 feet diame- 
ter), 26,000, giving total weight of steel shell (including ribs, 
screws, rivets, bands, etc.), 260,000 pounds. This is the 
weight of the ship, without its car and apparatus. As the 
contents of a shell of these dimensions would measure 273,- 
000 cubic yards, and as air weighs 2.63 pounds the cubic 
yard, it follows that the weight of the air within the ship 
would be 720,000 pounds, or 460,000 pounds greater than the 
weight of the vessel. With only one- half of the air ex- 
hausted from the chamber, the weight removed would be 
360.000 pounds, or 100,000 pounds in excess of the weight 
of the shell, giving, therefore, a lifting or ascensional force 
of 50 tons. With three- fourths of the air removed the ascen- 
sional force would b3 140 tons. 

This is the monster which Dr. de Bausset intends letting 
loose into the firmament, with a huge car attached to it, and 
this car loaded with passengers, mail, and express matter. 
This novel method of gaining ascensional force without the 
disadvantages inevitable with the use of an inflating gas looks 
reasonable and practicable enough. But how is the immense 
ship to be propelled and guided through the aerial regions ? 
That Is, to a great extent, Dr. de Bausset*s secret. At least, 
his explanations of this feature of his invention are not full 
or lucid. But from what the Doctor does say, it is gathered 
that he means to carry in his car beneath the big ship an 
electric plant of storage batteries, containing power sufficient 
to drive pneumatic pumps and atmospheric screws. The 
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office of the pneumatic pomps, of course, is to diaw air from 
the big shell orerhead whenerer it shall appear desirable to 
hare the density of the atmosphere therein reduced. The 
atmospheric screws, as the inventor describes them, are sim- 
ply exhaust fans, such as are used in ventilating restaurants, 
only on a larger scale. One of these exhausts the builder 
will locate at each comer of his ship, and when in operation 
these fans will be able to exhaust nearly 300,000 cubic feet of 
air per minute. By throwing this quantity of air from his 
ship upon the surrounding atmosphere, Dr. de Bausset cal- 
culates that he will easily develop a speed of from 100 to 120 
miles per hour. The inventor, however, cites no laws or 
experiments, nor yet any calculations of the potential energy 
of such displacement and the atmdspheric resistance so large 
a body would encounter moving at such a high rate of speed 
in support of his claim. He does not tell how a vacuum of 
50 or 75 per cent exhaustion is to be maintained with fan- 
openings, and apparently has not calculated the impaired 
efficiency of the fans when set to work against a partial 
vacuum with a full atmosphere surrounding. In other 
words, Dr. de Bausset's atmospheric screws might not ex- 
haust 300,000 cubic feet per minute, and if they did the speed 
developed might be but a small fraction of 120 miles an hour. 
A|3:aiD, the mechanical difficulties in the way of providing by 
storage battery or other means power sufficient to drive the 
pumps and screws are by no means inconsiderable, and, so 
far as the inventor's statement covers this feature of the 
project, have been given little attention. 

Dr. de Bausset, however, though over-sanguine, is at the 
same time thoroughly scientific, and has such unquestionable 
confidence in the ultimate success of his apparatus that it 
seems almost like sacrilege to suggest the possibility of the 
existence of obstacles not yet surmounted or grappled with. 
The doctor says his machine will turn around in its own 
length; that it will easily maintain a speed of 120 miles an 
hour at 4 or 5 miles elevation above the earth, and that winds 
or stortDB will have little effect upon it. 
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E. Cfolbsrt, the mathematician, is one of the many scientific 
men who have inyestigated the plan proposed by Dr. de 
Bansset, and Mr. Colbert says of it: 

" I have ffiven considerable attention to the sabject of aerial 
navigation from my youth up, and have watched with much 
interest the numerous attempts that have been made to travel 
through the air. I have long been satisfied that the problem 
can not be solved for practical uses by the method of infla- 
tion, which is the one hitherto depended < on for the success 
that has been so far achieved. I am convinced that if it be 
solved at all it must be by some such means as are proposed 
by Dr. de Bausset, and think it very probable that his idea is 
the one that will furnish the key to its ultimate solution. As 
a mathematician, I can testify that it is within the limits of 
possibility, and that the only difficulties in the way are of a 
mechanical character, like those which attend the efforts to 
make larger cannon and more powerful telescopes. I am 
not prepared to say that Dr. de Bausset has struck upon the 
plan which will overcome all the difficulties that lie in the 
way; but he appears to me to be on the right track, and I 
think his method is well worth being tested practically. The 
chief difficulty, as it seems to me, is not with the motor part 
of it, but with that feature which involves resistance to at- 
mospheric pressure on so large a scale. This once settled by 
experiment, the rest is comparatively easy. The question I 
refer to as the vital one can only be answered by actual trial, 
and I think the chances of success are great enough to war- 
rant the expenditure of a little money in testing it." 

It really seems a pity that an invention so ingenious and 
interesting, and promising so much if successful, can not be 
tested by actual trial under favorable conditions. The inven- 
tor estimates that $90,000 will be required to build the first 
ship, and this sum the company, of which her is president, is 
endeavoring to raise by selling capital shares. Up to date, 
98 shares have been disposed of, principally to French- 
Americans, and the company has an office safe and litho- 
graphed stationery bearing a picture oi VVie ^cto-^^'ti^ ^"!)S«xi>^g, 



22 AERIAIi NAVIGATION. 

over Chicago and the ima^finary yolcanoes and mountain 
ran^i^es round about, but no oth^ evidence of prosperity or 
assets is discernible. The shares of the Transcontinental 
Aerial Navigation Company are, however, quoted above par 
on the New- York Stock ExchanG:e, and the company has 
opened an office on New Street, New- York City, and another 
in Philadelphia. The president says that much more encour- 
agement is offered him in New York than in Chicago, and 
that unless subscriptions come in more rapidly here he will 
find it necessary to build and launch his air- ship in the 
vicinity of that other celebrated French gift to America, the 
Goddess of Libertv. 

The energetic president of the concern says the projectors 
wish to sell only sufficient stock to enable them to build one 
ship, as they are satisfied that within 3 months after the first 
launching their shares will be worth $1000 each. The first 
thing to be sought after getting a few ships in commission is 
a contract for carrying the mails; and in a very few years the 
enthusiastic president hopes to have in operation regulai* 
aerial lines between SanFrancisco, Chicago, New York, Lon- 
don, and Paris, making the trip from Chicago to Paris in 2 
or 3 davs. 

[From the Chicayo Herald, April 9, 1887.] 

TRYING TO FLY HIGH. 

Is Aebial Navigation Possible— A Bapid Sketch of Some of 
THE Most Notable Attempts to Navigate the Aib— 
QuEEB Machines and Cbazt Ideas — A Chicago Man's 
Suggestion, 

It is not generally known in this country that the problem 
of navigation of the air has for many years engaged the atten- 
tion of scientifiq men all over the world. Chicagoans, gener- 
ally speaking, regard the suggestion of successful navigation 
of the air as a joke, and, if not an impossibility, so remotely 
probable as to be unworthy serious thought. Scientific men, 
however, declare that aerial navigation is simply a question 
of mechanics, and that there is nothing in the conditions of 
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«ach naTisation to make saccessfol and practicable solatioo 
impossible. In Eogland there is an Aeronaatical Society, 
composed of wealthy and scientific men. which for a dozen 
years or more has annnally offered prizes for best experi- 
ments or dcTices looking toward a final solution of the prob> 
lem how man shall travel in the fluid with which the globe is 
•enveloped as he travels upon the flnid which covers three- 
ionrths of its sor&ce. In France, too, many men of scien- 
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tific attainments have devoted time and money to experiments 
in the aerial field with substantial and encouraging results. 
Nol a few experiments of like purpose have been made in 
this country, but uearl^' always by persons lacking adequate 
:knowledge of the physical principles involved. Undoubtedly 
the most promising plan for the construction of an aeronon, 
made in this country, and, perhaps, in the world, is that 
which was described in the Herald last Sunday — the inven- 
tion of Dr. A. de Bausset, of 236 State Street. This inven- 
tor's plan to dispense with all'^gas for securing ascensional 
force or buoyancy, substituting therefor a partial vacuum in 
a light, strong metal vessel, is considered by good authority 
a great step forward, and, if proven practical by actual ex- 
periment on a large scale, reaching almost to the h.eigc}it& ot 
assured succeea. 
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So much interest has been taken in the air- traveler, whicb 
Dr. de Bansset hopes to build, that the Herald has prepare<^ 
a rapid sketch of some of the more notable efforts made in 
the past to navigate the air. 

The first authentic account of a flying machine that oper- 
ated at all is that of one Besmer, a locksmith of Sable.^ 
France. His apparatus comprised four rectan^lar wings,, 
hung in pairs, and intended to be operated by the aeronaut. 
Besmer was not enabled to rise direct from the ground, but 
by starting from an elevation he flew across rivers of consid* 
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erable width, and a pair of wings which he sold to another 
was used with considerable success. This was in thd latter 
part of the seventeenth century. More than a hundred years- 
later, Jacob Degen, a prisoner at Vienna, constructed an 
apparatus having two umbrella- like wings, worked bv manual 
power, with which he arose to a height of fifty feet, and' 
might have gone higher had not his jailer taken the precau- 
tion to affix to his apparatus a strong cord with which to 
prevent his prisoner literally taking wings and flying away. 

It was long ago demonstrated, however, that all flying 
devices dependent upon manual ■ power must of necessity 
fail, and for half a century all efforts have been made in the- 
direction of utilizing motive power, either steam or electrical. 

A history of all the attempts at aerial navigation would fill 
many pages of the Herald. Only the more notable can be- 
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here icfened to. In 1^15, m midiiDe eomprismf^ tvo pro- 
pelkrs was tried bj VooHe^e and m imrtial sneoess adiieTed. 
In 18S3, one Jobnston patented aa elon^sated liallooD, ns«d 
in eonneolkm vitk 'pandrate or nmbi^dla.8faaped propel- 
lerSy* 'vbidi opened vhen pushed against the atmospberfr 
and dosed wben retiaeted, bonf? sunphr a modification oi die 
'vdl-known don's- foot propeQer naed in the in£u>^ of 
steam narigation bj crater. 

Benewed interest was taken in tbe snbje^t after the forma- 
tion of fbe Aeronantieal Sodetj of Great Britain, nnder the 
leadeiship of Uie Dnke of AigrU, in 18&4. Since that date 
the aerisl patents taken out in England alone are nnmbeied 
hy hundreds. Under enconragement from the soctetr, nn- 
merons data hare been prepared by ecmipetent men, and 
these hsTe exercised great inflnence upon snbsequent at- 
tempts. According to elaborate and nov accepted estimates 
of the ntio that shonld exist between the sorCaee of an aerial 
machine and its power, a machine with one-horee propelling 
power shonld hare 1455 feet of sustaining sorfaoe, with a 
weight of 1 -^ ounces to the square foot It thns appearing 
that motors combining great power with little weight was a 
Tital necessitr, the society offered prizes for the best 'steam 
engines of that type, and the first prize was won by an 
engine which, with its boiler and a supply of fuel, weighed 
only 12 pounds, and yet deyeloped continuous power equal 
to one-ttiird of one-horse power. 

In 1869, Joseph Kauffman. an engineer of Glasgow, pro* 
jeeted a remarkable bird-machine, propelled by steam power, 
with wings giring 120 strokes to the minute, and a telescopic 
drop- weight designed to keep the machine in equiUbrio when 
elevated in Uie air. Lateral guidance was to be had by means 
of a flat rudder answering to tbe tail of a bird. This strange 
bird was neyer set afloat in the atmosphere, and would not 
have flown &r if it had been. 

The first projector of flying machines of any note in 
America was Bufns Porter of Connecticut His apparatus 
comprised a cigar-shaped balloon, carrying a car underneath « 
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KAUFFHAB'e BIBD-UACBINS. 
the car contalniaK tbe motite powei- He built a model at 
WaihiDgtoD, 22 feat in length and i feet in diameter, which 
rapldlj Dwide the circait of the ball in which it was tested. 
Likter It WM publicly tried in the MarohantB' EichanRe, New 
Yolk City, and, nccoTding to the report: of a New- York paper, 
" made the oiroDit of IherotDDdall times liliea tbinit of life." 
The power wa« furnished by a iteam emrins operating a pair 
ot lorew propelleri, and KOidance was effaotad by means of a 
rudder, A large apparatna, which the inventor afterward 
conitruoted on tlie lama model, failed because of leakage of 
gn* from the balloon, and uothiax more was erer beard from 
the device. 

The apparatus was revived some years lateral Shell Mound 
J.nki-, Cnl., bf Frederick Marriott, who termed it"thsA*ltOT.''. 
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The balloon had a lenRth of 37 feet, was tapering at the ends, 
and was Borroonded by a frame of wooden strips firmly wired 
together. This frame was provided at its forward half with 
two laterally projecting wings, and at the rear was famished 
with a four- leaved mdder, and at the sides by two propellers, 
operated by a small steam engine. The apparatus worked 
inrell in a still atmosphere, but proved a failure in brisk winds. 
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Hundreds of devices for flying machines, some of them of 
^uite ridiculous type and construction, have been tried or 
patented in this country, but none of them has even ap- 
proached the conditions of practical success. In Franco, 
large sums of money have been subscribed to defray the 
•expenses of experiments on a large scale, and emplo3dng 
thoroughly scientific methods, and, in Paris, solution of the 
^reat problem is believed to be only a few years distant. 

Becent discoveries in the storage of electrical energy must 
•certainly have a great influence upon future attempts at aerial 
navigation, and the Chicago inventor's proposition to dispense 
with the troublesome displacement of gas is likely to prove 
itself one of the nrast important additions of the century to 
the rather hazy and uncertain science of aerial travels. It is 
not at all impossible that 10 years hence mail and passengers 
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will be carried from Chicago to New York by an " air line " in 
4 or 5 hours' time. 

A Gabd fbom Db. de BAtrssET. 

Editob of the HEBAiiD:— The resistance of the air or 
'wind to the front of a balloon is in direct ratio of the square 
of the speed. In the aero- plane object of your article of last 
Sunday, by its form cylindro- conic, the resistance is greatly 
reduced^ A balloon in equilibrium in the atmosphere weighs 
nothing, but balloon and direction are two words incompati- 
ble to be matched together. In relation to the aero- plane- 
above the trade winds (superior) the pressure will be reduced 
(3| miles) to the half, because when altitude increases in 
arithmetical proportion the pressure of the atmosphere de- 
creases in geometrical proportion. Thus, the aero.- plane 
above winds will be also equal to zero, and the resistance 
imparted by its velocity with its exhausting screws will be 
greatly reduced. A. de Bausset, M.D. 

[From the Electrical Review, New York, June 11, 1887.] 

UP» IN A BALLOON. 

Considerable interest in French politics was once stirred 
up by an article entitled " Have We a Bourbon Among Us? **" 
published in an American monthly. 

" Have we a Jules Verne or a Munchausen among us? " is 
a proper question now, after Matt. Buell's last paper before 
the Buffalo Electrical Soci3ty, "A Trip into Space," a very 
interesting piece of readable fiction, detailing a startling^ 
account of an aerial trip to the moon. 

Yet while Buell's pleasantry may for the time being amuse 
and interest, there is a serious, sober, earnest side to this 
aerial navigation business worthy of thought and investiga- 
tion. In Chicago there is today an earnest, enthusiastic 
French scientist who is laboring with'fair prospects of events 
ual success in this direction. 

Dr. A. de Bausset, president of the Transcontinental Aerial 
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Navigation Company, says that he is gradually approaching 
the completion of his plans, and expects shortly to propose 
to the electricians of the United States a long aerial trip to 
the North Pole. 

The company of which this gentleman is president was« 
incorporated on the 18th of February of last year, with a 
capital of $150,000. The object of the incorporation being 
to bnild aerial vessels and organize routes over which to 
transport passengers and mails. 

The principles upon which the aero- plane moves and main- 
tains its position are based upon the capacity of the storage 
or auto-accumulator battery, and the specific gravity of the 
atmosphere. The vessel, a cylinder with two conical ends, 
is formed of very thin sheet steel, properly stayed by ribs, 
t)ands, and longitudinal wires. This cylinder is divided into 
many air-tight compartments, each of which may be ex- 
hausted of its air, and by an unequal distribution of this 
process the vessel may be inclined and projected at any 
desired angle, and above or below the horizontal. 

The magnitude of the undertaking is what deprives one o^ 
breath. The weight of the full- sized vessel without its car — 
654 feet long by 144 feet diameter— is 260,000 pounds. With 
three-quarters of the air removed from this shell, mathemati- 
cal calculation demonstrates that there would be an ascen- 
sional power of 140 tons of car, engines, dynamos, batteries, 
mails, and people. 

The project is too large to be popular, yet there does not 
seem to be anything; in the least more wonderful than was 
the telegraph when first announced, or the telephone, which, 
as all can remember, was jeered and sneered at from the 
Atlantic to the Pacific, and as generally in the old world. 

Mr. E. Colbert, the astronomer and mathematician here, 
was asked his opinion, and said that as a mathematician he 
thought it within the limits of possibility, and that the only 
difficulties in the way are of a mechanical character, like those 
which attend the efforts to make larger cannon or more 
powerful telescopes. He thinks it very probable that Dr. 
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de Baasset in on the right track. It has not been possible tc 
controYort the figures of the gentleman, and, as before stated, 
it is ouly the immensity of the proposition that staiQ^ers the 
public. 

[From the U.-S. Assooiated Prestj. New York, Jane, 1887.] 

DE BAUSSET'S DESIGNS. 

He Pubpobes Making a Joubney to the North Pole— And He 
Intends to Make His Tiup bt the Aerial Route, too— 
The Air- Ship which He will Build whebein to Maki 
THE Joubney. 

Chicago. June 14. — There is a man in this city who in- 
tends starting for the North Pole, June 10, 1888. His name 
is Arthur dc Bausset, and he is a Frenchman, a physician, 
and an enthusiast. He says he will travel to the Pole in 2 
weeks, remain there or thereabouts 2 or 3 weeks, and make 
the return trip iu about 4 days. The homeward voyage will 
consume less time than the outward, he says, because of the 
favorable currents of air to be encountered journeying south* 
ward; for it is by the aerial route that the Doctor intends 
voyagfing, in his aero-plane or air- ship. Before entering 
upon a description of the vessel iu which the inventor pur- 
poses making this remarkable voyage, I want to say that while 
he may be an enthusiast, and in some of his plans rather 
visionary, he is by no means a crank, but a man of scientific 
attainments, who has devoted many years to investigation oi 
this subject, and a master, theoretically, of all the scientific 
principles involved. Moreover, the device which distin- 
guishes his proposed air- ship from the many similar vessels 
experimented with in the past is one which marks a radical 
departure in aerial navigation, and one that promises so much 
that many soientifio xqen in Chicago and elsewhere have be- 
come interested in it, and are almost as eager as the inventor 
himself for the constmotion and trial of the first aerial vessel. 

Therefore the inventor's novel proposition is to construct 
a balloon of steel plates ^ of an inch in thickness. He has 
hid moh plates made and carefully tested, with the result of 
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demonstntiitji that their Btrsngth is more tliini sufficient (or 
the piupoM. And what a monater balloon it ie that be pro- 
ptMsB bttUdiiiK and Bidliiig awn; to the North Pole id! Look 
it tbe dimesHioiis : 654 feet \oaf(, 144 feet in diameter — a 
cylinder with eoniattl ends, ali made of the Bt«el clatea rireted 
togather and Btaanohly biaoed. Such a ablp would be neulT 
tM IwRB BH the Chioago exposition building, bat the ioTentoi 
BaTS he oan bnild it and sail it to the Kortb Pole, or to Lon- 
43on, Di Farli, or Yeddo. 



ABTHUR DB BAUSBRT. 
"The steel for m; oero-plnne," fiaya the Doetor, "will' 
weigh 8i pounds the sqnare yatd, or a total weight of 360,000 
ponuds, inclading riretg, braces, banda, etc. The oontentS' 
of Oiis oylinder will meBBnre 273,000 cabio yards, and, aa air 
weigha 2| ponads the yard, it followa that the weieht of air 
wiUiin the lessel wiU be 720,000 pounds, or 460,000 pounds 
in exoeas of the weight of the oylindsr. Bnt I do not want a 
complete vaoaom; it will be anffloient (o pamp ont one-half 
or three-foTutha of the air. One-half the air in the ship 
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would weigh 360,000 poands. or 100,000 pounds in excess of 
the weight of the shell, giving us 50 tons for oar, passengers, 
and machinery. AVith three-fourths of the air pumped out 
we shall have an ascensional fotce of 140 tons. The air 
remaining in the shell will assist in resisting the atmospheric 
pressure without." 

So much for the ascensional feature of the proposed ship. 
If such a shell were strong enough to resist the enormous 
pressure which vacuum- absorbing nature would bring to bear 
upoD it. there is no doubt that it would rise and float in the 
air. But how is such a vessel to be propelled in the aerial 
ocean? Simply by means of screws, called atmospheric fans, 
operated in much the same manner as tbe screws of a steam^ 
ship. These atmospheric screws, 8 in number, and resem- 
bling the ventilating fans used in restaurants and similar 
establishments, will be operated by electricity carried in sjtor- 
age batteries, and each minute throwiDg 300,000 cubic feet of 
air against the surrounding atmosphere, giving, under &vor» 
able conditions, a speed of from 100 to 150 miles an hour. 
These, fans will have no connection with the interior of the 
•cylinder, the air upon which they are to seize being drawn 
from in front of .the ship, and, after passing through tubes in 
which the fans are operating, pouring out the rear with tre- 
mendous energy. By use of a novel rudder, and by com- 
mand of the angles at which the J^n- expelled air shall be 
thi'own upon the surrounding atmosphere, Dr. de Bausset 
declares he will have no difficulty in steering his huge craft 
through the ethereal sea. 

Communicating with the interior of the cylinder will be 
pneumatic pumps, also operated by electricity, their office 
being the regulation of the vacuum. When the captain of 
the ship wishes to rise higher in the atmosphere he will have 
these pneumatic pumps set at work drawing air from the 
cylinders, and thus increasing the vessel's ascensional force. 
When he wishes, on the other hand, to drop his craft nearer 
the earth's surface he will simply open a valve and allow a 
quantity of air to rush in. This simple and safe method of 
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Yaising or loweriDg the YeBsel shows the immense advantage 
of it to be gained by the use of the Taonom as compared with 
gas, which, though sufficiently buoyant, is not easily man- 
aged, is greatly affected by changes of altitude and tempera- 
ture, and can not in any manner as yet proposed by aeronauts 
be replenished while the ship is high in the air. 

Wherein Dr. de Bausset's proposed air- ship differs from 
all its predecessors is easily explained. As every one knows, 
balloons have been constructed on the principle that pure 
hydrogen gas, weighing only -^ as much as air, a displace- 
ment by this gas of 14 pounds of air will' give a buoyancy or 
Ascensional force of 13 pounds^ For instance, the air in a 
balloon 30 feet diameter will weigh 1376 pounds; but if the 
air be expelled and its place filled with hydrogen the gas will 
weigh only 94 pounds, and the balloon will float in the air if 
the silk or other material of which it is composed, its car, 
passengers, ballast, etc., do not weigh more than 1282 pounds. 
As a matter of fact, however, pure hydrogen is rarely used 
for inflation of balloons, being of expensive manufacture, 
and common illuminating gas, 3 or 4 times heavier than 
hydrogen, is generally used instead. 

Dr. de Bausset's radical departure is that he does not in- 
tend using any gas at all. To inflate his balloon he will use 
— nothing. Simply a vacuum. Oas is lighter than air, but 
a vacuum, which is the absence of air, is lighter than gas. 
There is something rather startling about the idea of inflating 
a balloon with nothing, but no law of physics is transgressed 
thereby. Any vessel from which all or a portion of the air 
has been pumped will rise and float in the atmosphere if the 
weight of the vessel be not greater than that of the air dis- 
placed. About this there is no doubt; but can such a vessel 
be constructed? There's the rub. Dr. de Bausset's reply is 
an enthusiastic and emphatic affirmative. 

By his plan, things are turned quite around. Balloon 

builders of the past have endeavored to make their ship 

strong enough to resist the pressure of the gas within; Dr. 

de Bausset must make his balloon strong enough to resist 

3 
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the pressure of the air withont This, it mast be remem- 
bered, is no slif^ht task, for the pressnre of the air is eqaiva- 
lent to 15 ponnds to the square inch, and upon the body of a 
man of ayenuse statare the atmospheric pressnre is no less 
than 17 tons. If it were not for the air, blood, and other 
fluids within the body this pressure would be likely to make- 
itself felt in an unpleasant manner— flattening; a man out,, 
perhaps, like the traditional pancake. But the proposed air- 
ship is not to have the advantage of supporting fluids within, 
and must by main strength of the materials of which it ia 
composed resist the pressure from without. 

Prof. Colbert, a noted m^ematician of this city, has carer 
fully investigated Dr. de Bausset's plan, and gives it as hi& 
opinion that the only difficulty to be met with that is likely 
to prove insurmountable lies in the atmospheric pressure 
upon the cylinder and the great strength and resisting power 
required therein combined with lightness. The Professor, 
who has been a student of aerial navigation from his youth, 
gives it as his opinion that if this great problem be solved at 
all ** it must be by some such means as are proposed by Dr. 
de Bausset, and I think it very probable that his idea is the^ 
one that will furnish the key to the ultimate solution. The 
chief difficulties in the way are of a mechanical character, like^ 
those which attend the efforts to make larger cannon or more 
powerful telescopes." All who have given thought to the 
inventor's 'plans agree that the chances of success are great 
enough to warrant the expenditure of money in constructing 
a ship and in giving it a practical test. 

But Dr. de Bausset, like many other men with great ideas, 
has little money; and though he has organized and incorpo- 
rated the Transcontinental Aerial Navigation Company, he 
has no funds with which to buy steel plates and employ 
workmen. He hopes to enlist the interest of the proprietor 
of the New- York newspaper that is interested in a huge bal- 
loon, and would at the same time like to receive communica- 
tions and inquiries from all persons who are interested in 
science and progress. He is already in correspondence with 
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patrons of science in Europe. Chicago, he says, is too busy 
packing pork and gambling in grain to Indulge in much con- 
cern for the success of attempts nt aerial navigation. 

To. build his first ship— and after the first one is launched 
and tested he says there will be no trouble about raising 
funds to build others — the inventor wants $130,000. Already 
work has begun upon the initial aero-plane, and for the pur- 
pose of raising funds with which to prosecute this work he 
proposes giving each subscriber of $1000 or over a seat in 
the car, which is to sail for the North Pole, June 10, next. 
Here is a most excellent opportunity for all who would like 
to win fame by being one of the party which shall set foot 
upon that icy ignis faUma of many nations and two centuries. 

WaLTEB WEIiLMAN. 

[From the Morning Journal, Boston, Mass., June 27, 1887.1 

A PEESON ALLY- CONDUCTED TOUR TO 

THE POLE. 

Most of the coun tides of the globe are pretty well travel- 
worn. The trip to Europe has become so commonplace that 
it is rather more of a distinction not to have taken it than to 
have done so. Every capital in Europe knows the Cook . 
tourists. They climb all the mountains, '' do '* all the lakes, 
and crowd all the picture galleries. They swarm about the 
pyramids and invade the sanctities of Jerusalem. Even re- 
mote Alaska is the goal of ^* excursions,^ and is visited by 
people in large companies, after the modem style. The per- 
sonally-conducted tourist will be doing Central Africa soon^ 
and Ujiji or Unyambe ^'coupons'* will be purchased as a part 
of ordinary excursion tickets in Boston or London. No 
privacies nor antiquities are secure from the arranger of 
tourist routes, and^affidrs are coming to such a pass that soon 
the man who wants to do something out of the ordinary in 
the way of travel will find everything pre-empted. 

This being the case, Dr. A, de Bausset of 236 State Street* 
Chicago, who offers to conduct a party ot W^ to ^<& "^^^^Sol 
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Pole and return next summer, deseryes to be hailed as a 
benefactor, and people will doubtless " book '* themselyes in 
his party without unnecessary delay. The trip is to be taken 
in the projector's new air- ship, and he estimates that it will 
not take more than a month's time, allowing 10 days or 2 
weeks for scientific observations of Arctic phenomena. The 
start is to be made fiom New York on the lOtb of June, and 
the projected route includes Philadelphia, Washington, Chi- 
cago, Omaha, San Francisco, Teddo, Pekin, Constantinople, 
Home, Paris, Berlin, Copenhagen, Stockholm, and St. Peters- 
burg, and from the last city directly, via Greenland, to the 
Arctic regions. Only 1 hour's stop is planned for each of 
these places, except Paris and St. Petersburg, where from 12 
to 24 hours will be allowed for taking on scientists and an 
additional supply of provisions, water, etc. Dr. de Bausset's 
air- ship is pictured in the circular unfolding his programme, 
speeding tranquilly over a great city, and so exactly poised 
that it is evidently quite superior to interruption from storms, 
winds, and similar disturbances. It is cylindrical in shape, 
hollow, and pointed at each end, and is constructed of steel 
plates ^ of an inch in thickness. To the cylinder is attached 
a car for passengers, freight, and machinery. The air- ship 
is to be navigated by a vacuum instead of by inflation with 
hydrogen. The inventor asserts that a paiiial vacuum, vary- 
ing from i to 3 of exhaustion, gives ample buoyancy for lift- 
ing the cylinder and its car. This vacuum, and consequently 
the vertical movements of the "aero- plane, *' are reeulated by 
means of air- valves on the one hand, by which the vacuum 
may be decreased at will, and on the other by 4 powerful 
pneumatic pumps, driven by storage batteries and electric 
motors, by whose agency the vacuum may at any time be 
increased. He secures horizontal motion by the use of 8 
compoimd exhausting air- screws or propellers, displacing 
about 300,000 cubic feet of air per minute and supplying air 
energy sufficient to give the air- ship a mean velocity of 70 
miles per hour. These arrangements certainly give promise 
of a very exhilarating trip. "V? e owfCo^V \.o ^^^ V3t»X. ^\iA mven- 
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tor desires funds to aid in the completion of the ship, and 
that sabscribers to the amount of $1000 or over will be per- 
mitted to join next summer's excursion to the North Pole. 

[From the Xeic- York Tribune, July 8, 1887.] 

JULES VERNE NEARLY DISTANCED. 
What New Yobxbbs Think of Dr. de Bausset's Air^Sbip. 

Julee Verne only just saved his reputation by publishing 
his last story, "Robur, the Conqueror," when he did. In 
that fiction he produces an aerial parallel to the famous 
''Nautilus/' in which Capt. Nemo journeyed so many thous- 
and leagues under the sea. Robur the Conqueror devises an 
aerial machine called the Albatross, which can be driven 70 
miles an hour in the teeth of the wind, and can be managed 
and steered in any atmospheric conditions, barring the centre 
of a revolving hurricane. It is an ingenious story, and the 
sham science with which it is padded gives it an air of sobri- 
ety and reality to the average reader. But we have before us 
a circular which proves that though, according to Jules Verne, 
the Philadelphia scientists pin their faith on balloons, the 
first aerial machine is already announced to take its departure 
from an American city. The inventor of the new machine 
appears to be a Frenchman. At all events, his name is A. 
de fiausset, and his address is Chicago. He gives a cut of 
his machine, which is a cigar- shaped cylinder, to be made of 
metal plat<es, and is to support a car containing the machin- 
ery, passengers, and crew, etc. In external appearance the 
body resembles the Avitor, which a San Francisco journalist 
spent A fortune upon vainly some years ago. 

There is nothing small about Dr. de Bausset's ideas. His 
air- ship is to be capable of carrying 200 passengers, and he 
intends, about a year hence, *' starting on a voyage of discov- 
ery to the North Pole and Arctic regions." He estimates 
that a month will suffice for the voyage to and from the Pole, 
** allowing 10 days or 2 weeks for scientific observations of 
Arctic phenomena." Whether he means that the passage to 
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the Pole will be made in 1 week is not quite dear, bat prob- 
ably nothing is hazarded in that assertion. In the new air- 
ship the flotation is to be effected, not by gas, but by creating 
a partial yacanm in the suspensory cylinder. To the objec- 
tion that the result of this procedure would be the collapse 
of the cylinder, the brave inyentor replies by anticipation with 
equations which at least satisfy him that ** a partial vacuum 
(varying and averaging from i to } of exhaustion) gives am- 
ple buoyancy for lifting the cylinder and its car.** The verti- 
cal movements of the "aero-plane** are to be regulated by the 
vacuum and air- valves; the exhaust of the vacuum being 
controlled by 4 powerful pneumatic pumps, driven by stor- 
age batteries. Horizontal motion will be secured '^by the 
use of 8 compound exhausting air-screws (propellers), dis- 
placing and throwing upon the surrounding atmosphere 270,- 
000 to 300,000 cubic feet of air per minute, an energy suffi- 
cient to impart to the aero-plane a mean velocity of 70 miles 
an hour.** 

The projector is somewhat apprehensive that '' even to men 
of scientific attainments his enterprise may appear visionary;** 
but he says that no one so far has been able to point out any 
impracticable point in it; that his plan has the approval of 
many electrical experts and authorities; and that he invites 
examination and destructive criticism. The opinions of 
scientific men upon new mechanical inventions have fre- 
quently proved to be mistaken, as, for example, the opinion 
of Dr. Lardner upon the possibility of crossing the Atlantic 
with a steamboat, and the opinion of many English scientists 
upon the traction power of the first locomotive engine. Some 
of them even contended that the driving-wheels would not 
take hold upon a smooth rail, but would simply spin round 
and do no duty. Remembering those deplorable blunders, 
few men of science will declare in advance that an aerial 
machine is impracticable; but at the same time they will 
hesitate to indorse it speculatively. As the departure of the 
aero-plane for the North Pole next June seems to depend 
quite as much upon the success of the inventor in raising 
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money wherewith to build it, as upon the operation of the 
principles he is to apply, a good deal of faith must fto to tlie 
accomplishment of the project, and it is to be feared that the 
commodity is nut just now so much a druti; in the market as 
Dr. de Bausset could wish. Yet it is often by such bold 
experiments that great mechanical discoveries are made. 



The air- ship will be built with thin plates of steel, .0005 
millimetres in thickness, capable, by a system of arcs, flanges, 
and rings, of resisting atmospheric pressure when a partial 
Tacuum is produced within, to enable it to rise in the air. 
The construction will be according to principles or rules 
employed in mechanics for testing steam-boilers or cylindrical 
shells to determine their resistance to an external fluid pres- 
sure, though generally in steam-boilers the thickness is in 
the ratio of the internal pressure they have to support; but 
the cylinder wherein the piston moves need not have as great 
thickness as the boilers, if strengthened by external rings to 
afford lightoess and strength to withstand the same amount 
of steam pressure as the boiler. 

The inventor's designs, as it appears by the comments of 
the press previously set forth, to depart entirely from the old 
method of inflation by hydrogen, and to employ a lifting 
power or ascensional force obtained by means of a sufficient 
vacuum produced in a hollow metallic cylinder, which causes 
it to rise in the air not only with its own weight but also with 
a car attached beneath it, carrying all the machinery, instru* 
meuts, passengers, mail- matter, etc. 

Constructed as it will be of rolled steel of the best quality, 
it will withstand more than the weight of the atmospheric 
pressure which is about 14} pounds the square inch of sur- 
face. I desire to draw your attention to the further fact, that 
if constructed of rough iron, able to resist endosmose from 
thd external pressure when a vacuum shall be produced, its 
resistance to collapse will be about 14 pounds per square inch. 

As to the tensUe strength of iron and steel, the proportion 
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is approximatiyely as 1 to 5 ; moreoTer, by the strnotore of 
the steel plates it is calculated that their tensile strength will 
greatly augment their resistance to collapse. 

In my circnlar given below, bespeaking the good- will of 
scientists in all countries to assist me in constructing an air- 
ship for the exploration of the North Pole and Arctic regions^ 

1 give the formula regarding the construction of shells for 
resisting external fluid pressure. 

ABGTIG EXPLORER. 

Dbab Sib:— June 1st, 1888, 1 intend starting on a voyage 
of discovery to the North Pole and Arctic regions, traveling- 
in my new air- ship. I estimate that a month's time will suf- 
fice for the voyage to and from the Pole, allowing 10 days or 

2 weeks for scientific observations of Arctic phenomena. 
The air- ship will be capable of carrying 200 passengers, and 
among these I hope to number, besides representatives of the 
press, accomplished observers and operators in such branches 
of science as astronomy, geodesy, hydrostatics, hygrometry, 
photography, etc., with such instruments and apparatus a» 
they may wish to carry. 

Assuming my project to be a feasible one, it is quite un- 
necessary for me to enlarge upon the great advantages which 
my proposed trip offers to students of the earth's phenomena,, 
and it is for the purpose of inviting the attention and enlist- 
ing the aid of educational and scientific institutions, and the 
patrons of science and geographical discovery, that I ask yoxk 
to place this communication before the public. 

Well do I know that even' to men of scientific attainments 
my project may appear but a dream of a visionary. But I 
am prepared to demonstrate, not only by actual trial, but 
theoretically to the satisfaction of the most critical, that I 
have made discoveries in aerial navigation which render my 
proposed trip easy and of safe and successful accomplish-^ 
ment. 

Endorsements from Prof. E. Colbert, astronomer, Ohicago^ 
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and from the Electrical Review and Electrical World, both 
published in New- York City, attest the feasibility and effec* 
tiyeness of my devices for navigating the air by a vacuum 
instead of by inflation with hydrogen. 

It is not practicable for me to describe here in detail the 
methods or devices which my discovery comprises, but I 
stand ready at any time to explain by letter to any or all in* 
quirers the full scope of my plan ; moreover, I invite such 
inquiries from men of wealth and scientific attainments, no 
matter what their purpose or nationality. 

I will, however, briefly state the essential features of my 
discovery: My air- ship is composed of a cylinder built of 
thin plates of steel, and to this cylinder a car for passengers, 
freight, and machinery is ri^dly attached. For ascensional* 
force, I depart from the old methods and use instead of ga» 
a partial vacuum. 

With steel plates ^ of an inch in thickness, I oonstruot a 
cylinder of sufficient strength to resist atmospheric pressure, 
according to the mechanical rules or formula used for steam- 
boilers to determine an external fluid pressure. See Shock's 
Formula. Fairbairn also has deduced the following formula 
from experiments made mostly with cylindrical tubes of vari- 
ous lengths and diameters, namely for rough iron cylindrical 
tubes: Let L-" Length, 

D «» Diameter, 
T — Thickness of the shell, 
and all expressed in the same unit of measure, and let P •*« the 
collapsing pressure in pounds per unit of area; then P«-^ 
9,672,000 ^; but it should be noted that other things 
being equal, the resistance of tubes to collapsing is greater 
as their form is more truly cylindrical and their shell more 
perfectly homogeneous. 

Without entering now into the details of the construction 
of the aero- plane, I have to say that a partial vacuum (vary- 
ing and averaging from i to i of exhaustion) gives ample- 
buoyancy for lifting the cylinder and its car. 

This vacuum, and consequently the vertical movements of 
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the '* aero-plane/' is regulated by means of air-yalYes on the 
one hand, by which the vacnam may be decreased at will, 
and on the other by 4 powerful pneumatic pomps, driven by 
storage batteries and electric motors, by whose agency Ibe 
vacuom may at any time be increased. Horizontal motion I 
secure by the use of 8 compound exhausting air- screws 
(propellers), displacing and throwing upon the surrounding 
atmosphere 270,000 to 300.000 cubic feet of air per minute, 
and energy sufficient to impart to the aero-plane a mean 
Telocity of 70 miles per hour. 

If there is anything impractical or visionary in this plan, of 
which I have given the briefest outline, I should be pleased 
to have it pointed out, and, as I have said, I invite inquiiy 
and correspondence concerning the subject of aerial naviga- 
tion. 

To complete the building and equipment of my aero-plane 
I am in need of a sum of money, and trust this will meet the 
eye of some wealthy man who will be willing to win tame for 
himself and confer a blessing upon his race by becoming a 
patron of the "Arctic Explorer" Air- Ship. 

Each subscriber to the building fund to the amount of 
$1000 or over will be entitled to passage for himself or rep- 
resentative upon the Arctic Explorer's first trip to the North 
Pole. 

The Arctic Explorer will be built and equipped by Dr. A. 
de Bausset, under the auspices of the Transcontinental Aerial 
Navigation Company of Chicago, III., and also under the 
trust of a committee of scientific gentlemen whose names 
and offices will be announced on request; and the absolute 
good &ith of the projector will thus be made clear and satis- 
factory to all who may wish to aid the enterprise. 

The starting point will be from New- York City, and the 
route wUl be as follows : from New York to Philadelphia, 
Washington, Toledo, Chicago, Omaha, San Francisco; Yeddo, 
Japan; Pekin, China; Constantinople. Turkey; Boma, Italia; 
Paris, France; Berlin, Germany; Copenhagen, Denmark; 
Stockholm, Sweden; and St. Petersburg, Bussia; from this 
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last city directly via Korwegia, Iceland, and Greenland to the 
Arctic regions. 

The stopping at each place will \^ 1 hour to take on the 
scientific commissions haying subscribed at least 8 months 
before the 10th of Jane, 1888. At Paris and St. Petersburg 
we shall stop 12 to 24 hours, to take on subscribers and an 
additional supply of provisions, water, etc. 

Subscribers will please send their names and address, with 
the place chosen by them for embarking. A receipt for the 
amount subscribed will be forwarded, with the round-trip 
passage ticket. Truly yours, 

A. DB Bausset, M.D., 
236 State Street, Chicago, HI. 



DIAGRAM OF CYLINDER. 

The cylinder- vacuum, the most important part of all the 
new system of traveling the air, is cylindrico-biconical, made 
entirely of steel, and represents a perfect geometrical figure. 
Its dimensions are slightly greater than stated by the press. 

All the calculations are according to the metric system, easy 
to be reduced to their equivalents in English measure. 

For computation of the difference in gravity: distilled water 
at 4*^ centigrades above zero. 

The thermometer at zero temperature C. and the barometer 
at 0.76 cent., for calculations of the difference in latitudes 
and for computation of altitudes by variations of temperature. 

The unit of length : the metre. The yard is to the metre 
as 0.914383 is to 1. 

The unit of weight: the kilogram, or 1000 grams. The 
pound (avoirdupois) is to 1 kilogr. or 1000 grams as 0.4534148 
■to 1 or *\% W K 

Specific gravity of water being = 1. 

Specific gravity of air = 0.0013, consequently a cubic metre 
of air weighs 1 kilogram, 300 grams. 
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Specific gi-avity of rolled steel = 7.86, thus a cabic metrer 
of eteel weighs 7860 kUograms. 

Thickness of steel plates being = 0.0005, the square metre 
of surface will weigh 3 kilogr., 930 grams. 

Co-efficient of dilatation: provided. 

Constant relation of diameter to circumference: 1 to 3, 1416.. 

Metres. 

Diameter of cylinder- vacuum = 44. 

Circumference = 138.23 

Length of cylinder - 138. 

Height of cones (No. 2) = 42. 

Total length of cylinder, apex to apex, = 222. 

Slant height of cones = 47.4 

Area of circle-Kase of cylinder = 1520.5 

Surface of cylinder = 19075.74 

Surface of cone, 3276.05x2, = 6552.1 

General sur&ce withstanding 

atmospheric pressure = 25627.84 

Cube of material covering cylinder, 12 cm. 8139 m.m. 

Its weight, .... 100717 kilo. 250 grams. 

Framework, screws, rivets, - 33429 " 616 

Immovable wings (roof- parachutes), 6806 " 760 

For error or omission, - - 2000 '* 760 
Weight of the car approximatively, 

With all its appliances, - - 31000 " 760 

200 passengers, - - - 15000 '' 760 
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Total wt. materials and passengers, 188953 kilo. 626 grams. 



Capacity of cylinder with 2 cones, 252447 cm. 740 fftmis. 

Weight of the air inside, - 328124 ML. 080 'Kff^^^l^^ 
Vacuum to | exhaustion, = 246093 kilo. 

Minus the total weight, - - 188953 " 626 '< 4/<|yvvv«^ 

There remain = 57139 kilo. 374 grams. 

as lifting power for carrying freight, mail- matter, merchan- 
dises, etc. 
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As Bnrfaces do not increase in proportion to their Tolnme, 
it may be that in a short time from now. Leviathans will trav- 
erse the atmosphere, carrying freight through continents as 
cheaply as by steamships. It is a mere question of the 
capacity of these monsters of the air. Their advantage con- 
sists in this: that the resistance of a body to currents of air 
decreases proportionately to the increase of its surface, and 
also, by the conic form of the front of the air- ships — as iu 
pointed sea- ships — the resistance in front, which is in the 
ratio of the square of the speed imparted by its propellers, 
will be greatly diminished. 

We know that atmospheric pressure increases from the 
equator to the poles, and that the cold air is precipitated 
toward the tropics (low trade- winds) and returns to the North 
and South poles respectively— after changing its density — 
through upper strata of the atmosphere (upper trade- winds). 

Atmospheric streams running in ellipses at the North Pole, 
by the rotation of the earth, currents iu upper regions take a 
northeast direction^ In the lower strata their direction is 
modified (as by the gulf- stream in the oceans) by differences 
of level and changes of density produced by heat, and changes 
ot electric polarity of the clouds; their electric conductibility 
subject to be modified at every moment, interchanging their 
potentiality. 

As motive force, 200 auto-accumulators set in motion the 
electric motors and helical screw-propellers; 2 hot-air engines 
working controllably on the same shaft as the electric motors 
will furnish the motive power of sufficient energy and con- 
stant strength to regulate the speed required. Then the phy- 
sical and chemical forces combined will realize the ideal of 
aeronauts whereby air- ships may be controlled, since at any 
moment its density may be changed without changing its 
volume, so that it can rise or descend at will. 

At sea level, barometer 0.76, thermometer at zero cent., 
atmospheric pressure is of 10330 kilograms for each square 
metre of surface, or about l^ii/V pounda per square inch 
(avoirdupois); 
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At barometric press 0.38, and zero temperature, the alti- 
tude is 5428.57 metres, or about 3i miles, and the pressure of 
14.66 pounds by square inches at sea level is reduced to 7.33 

(Ha OflV 
76+88 / 

i. e., "When altitude increases in arithmetical proportion, pres- 
sure decreases in geometrical proportion (see Pascal, La- 
place, etc.). 

At 5 miles altitude the pressure is reduced to 4.88 pounds 
per square inch, barometer being at 0.26. This is the limit- 
to which men can ascend, above that the air is not respirable 
for the human or^nism; paralysis of the heart results from 
a diminution of the pressure from such air so rarified; no 
endosmose takes place to convert the veinous blood into- 
arterial. 

The more notable ascensions, by means of which scientific 
knowledge was acquired, are: 

Gay-Lussac's ascension in 1804; 7016 metres of altitude^ 
temperature 9° 0. below zero, barometer 0.32 0. 

Goxwell and Glaisher in 1865 made an ascension at 10400 
metres; the temperature was 27° 0. below zero. This alti- 
tude was reached on account of the low temperature, but the 
aeronauts were very nearly asphyxiated. 

When the ascension of the ** Zenith," in 1875, to an altitude 
of 8600 metres was made by M. M. G. Tissandier, Sivel et 
Groce-Spinelli, the two last gentlemen were asphyxiated in 
consequence of the rarified air. 

To sum up, the limit of ascension is about 8000 metres, or 
5 miles. At 16000 metres, or about 10 miles, the barometric 
pressure is reduced to zero C. 




SOME APHORISMES ABOUT INVENTIONS AND 

INVENTORS. 

"NOTHINO IS NBW under THE SUN." 

It may be that the Chinese, some thousand years ago, knew 
the secret of navigating the air by the vacuum, and their aero- 
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planes were constrnoted of rushes or bamboos (as their houses 
are built now), which have the hardness of rolled sheet iron, 
and able by their strength to resist a partial atmospheric 
pressure. 

It is claimed that Pythagoras found that the sun is at the 
centre of our planetary system; but, according to the Jewish 
theogonies. Joshua was the one who stopped it before. 

Galileo being the first to use the telescope, found that the 
earth rotates and moves in its orbit. 

Since Thales, who, living about 600 years B.C., was a. 
believer in the power of electricity, Franklin came, wha 
made, by an electric conductor, the practical demonstration 
of the degree of saturation of negative electricity at the level 
of the earth. Afterward came electric telegraphy at the 
earth's surf ace, and under water, at the bottom of the sea, 
from thousands of miles, in a few seconds the continenta 
were and are in communication by copper wires. 

A great many people now living can remember when the 
idea of sending messages over a wire was laughed at. Edison 
came with the diffusion of electric light and the phonograph; 
Bell or Prof. Gray with the telephone (the Chinese claim 
now to have been the inventors of telephonic application 
thousands and thousands of years ago). 

The word impossible has been used freely by eminent 
authority in regard to many inventions, each of which is now 
a pronounced success. 

My system of navigating the air is solely by the application 
of the principle of Archimedes, on the baroscope; Mariotte, 
dilatation of gases. 

Overcoming attraction by a vacuum instead of gas, I re- 
move all the difficulties experienced in traveling through the 
air and passing throueh regions of sleet and snow, where the 
low temperature, by contracting gas, exposes aeronauts to be 
precipitated hastily to the ground. 

As a new satellite, my air- ship will act and obey by centrir 
petal force without sails, wings, or rudder, and it will go in 
any direction wanted. Its cubic dimensions will permit it,. 
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ftfter exhausting } of the air withio, to rise with its machines, 
instruments, proyisions, and 200 passengers. The balance 
of air in reserve, to counteract the weight of the atmosphere, 
will be expelled at will into the conmion reservoir to obtain 
the ascensional force required to pass through clouds of 
aqueous vapor often crystallized, and it will be able to move 
in the higher strata of the atmosphere where air is respirable, 
i. e., between 0.26 £o 0.25 centimetres barometric pressure 
(about 10 inches), thus above the tmde- winds, and out of 
perturbations inherent to the lower strata. Thence the air- 
ship, with its powerful machines displacing 11100 cubic 
metres of air per minute, will take the direction wanted with 
a speed of 70 to 120 miles hourly, at the altitude of 4 to 5 
miles. 

Science in aeronautics will transform modem society, and 
lead to aspirations of dosing forever the era of war; then 
reforms in economics and in the relationship between nations 
will be established by this mere fact. 

Abthub de Bausset, M.D. 
Chicago, July, 1887. . 



